The rise and fall of apoptosis during multistage tumorigenesis: down-modulation contributes to tumor progression from angiogenic progenitors.
In a mouse model of multistage tumorigenesis of islet beta-cells, apoptosis was activated concomitant with T-antigen oncogene-induced cell proliferation, further increased in the angiogenic stage, and markedly reduced in solid tumors. Crosses to p53-null mice confirmed this stage-specific variation as a p53-independent apoptotic process. Several apoptosis regulators were expressed, of which bcl-xL was up-regulated in tumors. When overexpressed throughout the pathway, bcl-xL protected most oncogene-expressing cells from apoptosis, enhancing progression from angiogenic progenitor to tumor without affecting earlier transitions. Further, two classes of solid tumor are described, distinguished by size and apoptotic incidence, implicating apoptosis regulation in expansive tumor growth. Thus, down-modulation of apoptosis selectively contributes to late steps in a tumorigenesis pathway.